• Globalisation, demand for resources and the indirect effects of climate change trigger a multiplicity of developments in the European Arctic.
• Conflicts with activities requiring vast areas and pristine nature, such as reindeer herding, tourism or nature conservation, are possible.
• Impact assessments, participation and dialogue are key to avoiding conflicts.
• EU regulations affect all land use activities as well as contribute to frameworks governing interactions between these activities. • Critical factors for EU decision-making are human well-being and social sustainability, public participation and indigenous rights.
recommendations to the eU:
• Increase knowledge generation and sharing • Include social impact assessment more effectively in the environmental impact assessment process.
"Human rights and indigenous peoples' rights to both land and culture must come first. Having these core issues respected will without doubt be the best way to avoid and resolve conflicts…" Local government, norway "Environmental factors must define limits to natural resource use.
To stay within ecologically defined frames is an imperative for future sustainability. Social and cultural values must define societies' development, and the economy must be developed and managed in order to achieve social objectives…" environmental ngo, sweden "Respect for the existing international legal regime, as well as the establishment of mechanisms that enhance the full and effective participation of indigenous peoples in decision making. Resource mechanisms should be available in cases of rights violations due to land use conflicts…" ngo, denmark
Chapter cover image: Hiker passing by Suorva Dam close to the Sarek National Park in Swedish Lapland. Photo: Adam Stępień, Arctic Centre, University of Lapland.
The quotes come from respondents to the online questionnaire -an element of the consultation process within the 'Strategic Assessment of Development of the Arctic'
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introduction
This chapter focuses on various activities affecting land use in the European Arctic and especially in Fennoscandia, where European Union (EU) policies have the greatest influence. The European Arctic is a resource-rich region with minerals, forests and hydrocarbons that attract domestic and international interest and investment. Northern communities often view large-scale activities as a basis for economic sustainability. 1 Yet they may also have consequences such as losses of biodiversity, ecotourism and reindeer pastures. The culture and livelihoods of Arctic peoples -such as the Sámi -are tightly connected to the land they have occupied and used for centuries.
Based on the case of Finnish Lapland, Suopajärvi defines three distinct perspectives on the relationship between humans and nature: 1) traditional livelihoods such as reindeer husbandry and agriculture define nature as lived space; 2) industries such as mining, large-scale forestry and hydroelectric power generation see nature as a resource; and 3) tourism in the postmodern society sees nature as a place of experience.
2 The interactions among these three perspectives provide the key elements to understanding land-use conflicts in the European Arctic.
1. Economic sustainability is the term used to identify various strategies that make it possible to use available resources to their best advantage. The idea is to promote the use of those resources in a way that is both efficient and responsible, and likely to provide long-term benefits. In the case of a business operation, it calls for using resources so that the business continues to function over a number of years, while consistently returning a profit. 
Key drivers of Land-use pressures 8.2.1 globalisation
The most important factor putting significant pressure on Arctic land use is economic globalisation. Global demand for resources is increasing the presence of multinational companies, bringing with it investment, trade and technological innovation. For example, new Arctic mining developments and the reopening of old mines have been stimulated primarily by global demand and attractive prices for minerals and metals (see Chapter 7).
Climate Change
Climate change is a critical driver of overall change in Arctic biodiversity (see Chapter 3), but it also has indirect effects on land-use activities. Climate change is also a political driver as international climate agreements and climate policies aimed at reducing carbon dioxide emissions potentially increase the demand for renewable energy production.
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An example of an indirect effect is the opening of the Northern Sea Route through which cargo would be transported to world markets. This would require new transportation infrastructure, such as roads, putting pressure on land previously used for tourism, reindeer herding, agriculture and other forms of livelihood, as well as for nature conservation. New roads and railways also provide new pathways for invasive species, which can affect species diversity and distribution. These additional impacts are often felt cumulatively, including other effects of climate change.
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increasing role of environmental values
Preservation of the natural environment in order to protect biodiversity and avoid habitat fragmentation is an important driver affecting land use in the Arctic. The environment has an intrinsic value and is important for human well-being. A term often used in this context is "environmental / ecosystem services", which can be understood as benefits that the natural environment provides expressed in economic terms.
Main Land-use Activities and their interconnections
The land-use activities discussed here include mining, tourism, forestry, reindeer husbandry, renewable energy, transport, nature conservation and subsistence use of forests. Mining has a variety of impacts and interrelations with other human activities and is presented in Chapter 7. Therefore, it is only discussed here from the perspective of its relationship (e.g. conflicts and synergies) with other land-use activities (Figure 8.1 8.
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tourism
Tourism is one of the largest sources of income in many northern areas; for example, in Finland some municipalities receive almost half of their revenue from tourism. 4 Tourism areas (e.g. ski resorts) are often connected to nature conservation areas. Nature conversation areas are also attractive for ecotourism. In some cases, parks have obtained sustainable tourism certifications, e.g. PAN Parks Certification.
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Mining development and operations are among the greatest threats to eco-tourism and have considerable impacts on the landscape. Open-pit mines adjacent to recreational areas such as national parks and ski resorts may decrease the number of visitors. A survey conducted in Finnish Lapland at the Ylläs ski resort next to the Hannukainen mining project (see textbox) and at the The main concern arising from the Hannukainen mine development is that it may impair the image of the area as attractive for nature-based recreation. One problem is the plan to pipe treated process water from the mine to the Muonio River, one of the last major free salmon rivers in Finland and an EU Natura 2000 protected area. Secondly the municipality of Kolari relies on tourism for 50% of its revenue and thirdly, reindeer herders are concerned about disruption from mining noise and activities, and the loss or fragmentation of grazing areas. forestry as self-evidently the most profitable form of land use is changing. Over the past two decades, both the number of tourists and the economic benefits of tourism have risen, while at the same time reindeer herding and nature conservation have gained more attention from policy-makers and the public. Sometimes this leads to conflicts between forestry and other activities, with forestry losing its earlier dominant position (e.g. the case of Inari, Figure 8 .1.). In Finland many forest disputes in the period 2000-2010 were resolved in favour of nature conservationists, reindeer herders and tourism entrepreneurs, resulting in a decline in the area of forest that can be used for industrialised forestry. 
renewable energy
Demand for wind power is anticipated to rise in the European Arctic due to the EU targets for renewable energy.
11 Wind power development plans often encounter resistance among local people due to the resulting changes in the landscape and possible effects on ecotourism. Wind power installations also disturb reindeer herding. The construction of hydroelectric power plants has changed the landscape and affected land use in the European Arctic. However, environmental policies (including Natura 2000) and a shift in public attitudes concerning hydropower (due to better understanding of the impacts in the 1970s and 1980s) have prevented construction of new hydropower plants and may even lead to a reduction in the current hydropower capacity.
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The situation is different in Greenland where hydropower investments are key development priorities: as a way to provide power for isolated Greenlandic communities and reduce carbon dioxide emissions from diesel-fired power stations, but possibly also to encourage development of energy-intensive industries (as is for example the case with existing or planned aluminium smelters in Iceland and Greenland).
reindeer husbandry
Reindeer herding is believed to be a flexible activity that can co-exist with other land-use activities. In practice, however, this has usually meant that reindeer herders have had to move to other grazing sites. The landscape of northern Fennoscandia might appear to be empty at first glance, but in fact the land is divided between reindeer herding districts where the animals graze and migrate between winter and summer pastures. Mining, oil and gas extraction and large-scale forestry have reduced the size of available pasturelands for reindeer husbandry. In Sweden and Norway reindeer herding is strongly connected to Sámi culture and practiced exclusively by the Sámi (in Finland it is practised by both Finns and the Sámi). Reindeer herders use traditional summer and (critically important) winter pastures that the family/ village have used for generations (Picture 8.3.). Landuse changes can result in the fragmentation of pastures or disturbance to calving and culling areas and reindeer migration corridors.
One commonly debated issue in all Nordic countries is predator management, regulatory protection and reindeer killed by wolves, wolverines, lynxes, golden eagles and brown bears. Reindeer herders have adapted to climate change and EU policies (e.g. regulations on reindeer meat production and slaughtering), but they cannot adapt to the increasing numbers of reindeer killed by predators (in Finland, the number grew 2.5-fold between 1995 and 2007, with some cooperatives losing 60-70% of calves).
13 The government pays compensation for the killed reindeer, but that does not cover benefits for clothing and handicrafts and the additional time and costs incurred by herders when searching for reindeer carcasses. Overall, the reduced freedom of action resulting from loss of habitat, predation and legal constraints is having a more negative impact on reindeer herding than climate change. 
nature Conservation
Nature conservation does not as such put pressure on land use, but it significantly affects land use and all the activities discussed above. Arctic biodiversity is an irreplaceable cultural, scientific, ecological, economic and spiritual asset. However, climate change, industrial development, pollution, local disturbances and invasive species already affect the Arctic, and it is anticipated that the impacts from these stressors will be even greater in the future.
15
The challenges for biodiversity are substantial, including habitat fragmentation and degradation. Construction of roads, railroads, pipelines, drilling and mine sites, and dams cause fragmentation of the landscapes and habitat losses, with major effects on biodiversity and hydrology. Habitat fragmentation can adversely affect species distribution and abundance, as well as naturebased livelihoods.
The expansion of industrial activity in the Arctic may also increase the local sources of pollution, waste, sewage and black carbon.
16 These risks to the environment affect human health as well as food and water security.
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People (both indigenous and non-indigenous) in the Arctic have a unique relationship with nature, including the subsistence use of forests (e.g. berry and mushroom picking) and terrestrial and fresh water resources (e.g. hunting and fishing). A significant proportion of the local diet is derived from these traditional sources; thus, if land and water were to be contaminated, food safety would be at risk. 
Sámi Perspective on Mining -Case of Gállok
A key political issue regarding the interaction between mining and land use in the Nordic countries concerns the rights of the Sámi. Gállok (Kallak), an area in Jokkmok municipality in northern Sweden, became globally known in 2013 when Sámi and environmental activists demonstrated against iron ore mining (Picture 8.4.). The case of Gállok demonstrates the challenges of balancing mining, nature-based livelihoods and the rights of indigenous peoples. In Gállok, the environmental concerns include pollution caused by mining to ground and fresh water. The main issue, however, is Sámi reindeer herding. The mining site is not vast, but combined with the infrastructure, transport vehicles, dust and noise it could have serious negative impacts on reindeer herding and Sámi culture. If the mine is opened, the migration route and utilisation of winter pastures will be endangered for three Sámi reindeer co-operatives (Sameby) and hundreds of families and households. Even when consultation among the local people and Sámi has been conducted, there have been differences in opinion on how open the dialogue has been and whether Sami and their culture and livelihood have been taken into account by the municipality and other stakeholders in question. Open dialogue, collaborative learning and transparent governance are cornerstones of environmental conflict management and the reconciliation of mining and other land uses. Sometimes these procedures do not work and there is no true sustainable way to integrate different interests and land-use activities. Ore deposits and winter pastures are not transferable. In the case of Gállok, the socially and culturally sustainable co-existence of mining and reindeer herding might not be possible. Recently, voluntary governance mechanisms exceeding legal requirements have emerged. In the mining industry, much attention has been given to the notion of a "social licence", which is often acquired by companies exceeding the legal requirements regarding matters such as stakeholder participation. Tourism and forestry companies develop industry standards or eco-labels. the Convention on Biological Diversity to facilitate the description of ecologically and biologically significant areas in the Arctic.
outlook to 2030
Given that mining activities are expected to increase in the Arctic region (see Chapter 7), it is anticipated that new conflicts will emerge and eventually policymakers will be forced to comprehensively address these challenges. Incidents like the Gállok mine conflict (see textbox) have highlighted the issue of Sámi land rights and indigenous rights. This may lead to a decrease in mining activities in Sámi areas in the future. If not, the future of Sámi reindeer herding is uncertain, especially in Sweden. In the light of the multiplicity of pressures from other activities and policies, reindeer pastures, the subsistence use of forests and water supplies, as well as associated aspects of local culture could be degraded or lost. Another key uncertainty for reindeer husbandry is the impact of future policies regarding predators.
Tourism is expected to either stay stable or increase due to globalisation. However, there might even be adverse effects due to economic recession and climate change. The types of tourism activities are difficult to predict, whether they will be mass tourism, e.g. in ski resorts, or more expensive and specifically tailored nature-based tourism, or both. As Arctic tourism is heavily dependent on snow and ice conditions, the unpredictable conditions caused by climate change may adversely affect the industry's growth potential. On the other hand, however, climate change impacts on competitive locations in Europe may be higher than in the North.
The forestry sector will face uncertainties in the future. These are related to increasing pressures to protect nature, an increased demand for renewable energy and biofuels, the relocation of pulp production, the development of certification systems for forestry, and the views of local and regional actors concerning the benefits gained from the sector.
Conflicts due to numerous land-use pressures are expected to continue and may become increasingly difficult to resolve if indigenous rights are not acknowledged and participatory processes are not implemented.
eU policies relevant to Arctic Land Use
The EU has no direct authority regarding land-use planning in the Arctic. However, EU policies and regulations have influence on the discussed activities relevant for Arctic land use.
tourism
A variety of EU measures to facilitate transport connections and mobility, particularly for air transport (e.g., low-cost airlines benefit from the liberalisation of EU air space and common EU rules for air passenger rights), have had a positive impact on the expansion of tourism in remote European Arctic locations. 22 As the current rapid growth of the tourism industry is to a great extent due to Russian travellers, 23 the increasingly remote possibility of a visa-free regime between the EU/ Schengen countries and Russia could lead to a significant growth in the number of Russian tourists in Fennoscandia and the development of the tourism infrastructure.
forestry
Despite the absence of a common forest policy, the EU has attempted to facilitate sustainable forest management through policies or funding mechanisms focused on rural development, employment, climate change, energy, water and biodiversity. 24 In the latest EU Forest Strategy released in 2013, 25 the European Commission underlines the need for securing wood supplies, managing forests in a sustainable way and ensuring that forest-based ecosystem services are not adversely affected by climate change impacts. If implemented, this approach may be of importance for livelihoods dependent on forests, in particular, reindeer herding. 26 The European Commission has made efforts to advance negotiations on legally binding agreements on the management of forests in Europe, including on issues such as ecosystem 22. The number of European tourists has been rising since the 1990s with tourists primarily from Germany, France, the United Kingdom, Spain and the Netherlands. (Figures for Finnish Lapland services provided by forests, illegal logging, monitoring and reporting.
27 This agreement, especially if adopted by Russia, would be of major relevance to the forestry industry in the European Arctic.
renewable energy
The EU has set the target of obtaining 20% of its energy from renewable sources by 2020 (Directive 2009/28/ EC, which has EEA relevance) and 27% by 2030.
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Due to the importance of forestry in Fennoscandia, regulations related to biomass energy are relevant for the European Arctic. Here, EU policies encourage the development of biofuels and biomass for primary energy consumption, heating and transport. 
transport
EU transport policy promotes inter-modality and accessibility. By supporting the interconnectedness of remote regions with economic centres, the EU may influence infrastructure developments resulting in direct impacts of supported projects as well as long-term trends in changes in land use driven by improved accessibility. Environmental regulations relevant to transport are expected to influence modes and patterns of transport in the north. 34 One example is the planned railway connecting Finnish Lapland with the Norwegian coast (Figure 8.1.) , which would be used as the main bulk cargo transport route, replacing the marine route from the Baltic Sea (which is an Emission Control Area for sulphur under MARPOL
35
). According to the industry, due to the lower limit for sulphur content in marine fuels (after 2015, 0.1% compared to 1% currently and 0.5% after 2015 outside of emission control areas, e.g. in the Barents Sea), transport will become too costly. The EU Directive 2012/33/EU 36 implements MARPOL limits within the EU (Finland has declined to accept the MARPOL amendment but is bound by EU legislation).
reindeer husbandry
The concerns of the Sámi and reindeer herders highlight the need for the EU biodiversity and conservation framework to better take into account reindeer herding. Predators (protected within biodiversity frameworks) are perceived as one of the main threats to the sustainability of reindeer herding.
In the timeframe since Finland became a member of the EU, the number of large predators has increased.
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However, the outcomes depend largely on national legislation, as the management and policy regarding big predators is different in Sweden. Noticeably, some stakeholders (e.g. environmental non-governmental organisations driven by general environmental principles) are supportive of the EU biodiversity framework, including the protection of predators.
Stakeholders representing reindeer herding or small fisheries emphasise that their livelihoods should be supported also within the EU framework (including indigenous rights). Several EU territorial co-operation projects already respond to this need. However, traditional livelihoods are not taken up strongly in environmental policies, transport frameworks or strategies referring to mining or forestry.
nature Conservation and Biodiversity
Changing land use and the cumulative impacts of various activities are among the main threats to biodiversity. The European Commission has adopted the EU Biodiversity Strategy to 2020, aimed at halting the loss of biodiversity and improving the state of Europe's species, habitats, ecosystems and the services they provide. A biodiversity strategy is being integrated into major EU policy frameworks.
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So far the European Commission has had a limited presence in the Arctic Council's biodiversity work (e.g. Arctic Biodiversity Assessment). Although the Commission is a full member of the Barents Euro-Arctic Council, its representatives have not participated, for example, in the meetings of the Working Group on the Environment, which is in charge of the Barents Euro-Arctic Council's projects related to biodiversity, such as the Barents Protected Areas Network (BPAN) and the Green Belt of Fennoscandia.
40 However, both projects have been on the agenda of recent EU-Russia environmental dialogue meetings, which could lead to concrete outcomes if continued in the future.
41,42
The 43 This framework is also relevant for the indigenous rights of the Sámi in the north of Sweden and Finland, as it provides additional protection for many habitats that are also used for traditionally practiced nature-based livelihoods, such as reindeer herding or fishing. As these areas are considered to be of importance for the whole EU, possible and actual significant damages to designated sites can be addressed by the European Commission and EU courts. Consequently, major industrial developments may be limited in these areas. On the other hand, the same legislative framework protects predators, the numbers of which have grown significantly in the past few decades, resulting in increased loss of reindeer. However, national regulations in Finland and Sweden are critical for these two dimensions of Sámi rights, as well as for other inhabitants practicing nature-based livelihoods. 
Critical factors for eU decision-making
The critical factors identified by stakeholders and developed by the report authors highlight the importance of taking into account the opinions of the local people and the socioeconomic impacts of various existing and planned activities.
human Well-being and social sustainability
The concept of human health and well-being is a combination of physical and mental health, in which efforts to sustain the culture, language and traditional way of life are indispensable elements. Therefore, any action that disrupts normal daily life can have effects on health and well-being. Food and water supplies are fundamental to life and can be altered by climate change or human activities (e.g. pollution, contaminants and access to food supplies).
49 Land-use activities should not risk human health and well-being and therefore social sustainability should be taken into account in policymaking.
public participation
The role of stakeholders in the environmental planning process as well as their opportunities to influence decisions relevant to land use has expanded in recent years. Participatory management planning for national parks is a good example, with a greater role being played by local tourist enterprises and reindeer herders. Yet, critics question whether the existing participatory processes provide genuine possibilities for influencing decision-making. Various stakeholders emphasise different values: while non-governmental organisations (NGOs) advocate for environmental values, locals underline the community's economic development. stakeholders; the human and resource capacity of social actors to take part in the consultation process; the clarity of interconnection between consultation/participation and decision-making and the possible participation overload, as is sometimes the case with the Sámi parliaments in Fennoscandia). 
indigenous peoples' rights
Decision-makers need to acknowledge the indigenous people's connection to traditional lands as activities affecting land use can have adverse effects on the culture and identity of indigenous people. Cultural pressures can bring about negative social impacts, such as rising rates of school drop-outs, substance abuse and suicide, all of which are major challenges among indigenous youth. 53 yet, as in both countries there is an ongoing discussion about Sámi rights to land. The issue of access to land and waters and land ownership is important for all traditional livelihoods, but it is perhaps most clearly evident in the case of reindeer herding. International indigenous legal instruments may be helpful in decisions on land rights and in setting up participatory processes. 54 For example, the provisions of the ILO 169 put obligations on states in this regard.
recommendations
The recommendations have been developed by the report authors, taking the ideas proposed by stakeholders during the assessment process as a starting point.
increase Knowledge generation and sharing
The EU plays a major policy role in the European Arctic with its degree of influence depending on the particular locality and issue. Therefore, both in general and in the context of EU policy-making, there is a need for more knowledge on local issues, culture and livelihoods. Facilitating knowledge exchange between regions, providing tools for collaborative research and developing formal and stakeholder engagement tools would increase knowledge sharing and the quality of decision-
